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ABSTRACT 

PURPOSE: To improve the reliability by detecting flow rate corresponding to 
the flow direction by detecting the flow direction of intake air. 

CONSTITUTION: A heat-generation resistor 30 is formed into a thin film on 
the upstream side to air flow (direction indicated by arrow A) on an 
insulation substrate 29 and a temperature-sensing resistor 31 is formed on 
the downstream side. Thus, in the case of the flow in the direction 
indicated by the arrow A, the heat-generation resistor 31 is gradually 
cooled by the influence of heat of the heat-generation resistor 30 so that 
the change in resistance becomes gentle. Also, since the 
temperature-sensing resistor 31 can be directly cooled by air in the case 
of the direction indicated by arrow B, the resistance rapidly changes. The 
direction of flow is detected from t he change difference and the flow rate 
is detected by the resistance change of the heat-generation resistor 30. 
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14, sr'J VI1IK3 3*«¥W4*S?Jrab2. t it::l4, ^ 
«)lt*g[HlK3 6;i^'b<^a*l4#t't4 S^*c 
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i?5«-§-m4r'; v[HiK3 3*^t>w-ati:t^ffl'ft-^*aii7 

-(S-f-Vout t LTffi:^73l^ 4 5:6- t)lI^L :3 V h n 
hJCdlSjL, j£:^l6]<0«r-^t'l4SeiaS4 3 
*>t,co:ft (■^'fTf-A) O-fs-^t ffi^^-^Vout iL-citi 
i»SS?4 5:5-e)='VhD-jWjL^-7 h Hffi^j-r-S J: ^ 

[0 0 5 4] :^%tSiMliZX:h»:^^^m.&^a^m2 1 

20 [0 0 5 5] cci-c, ^x^^<omn.-i>i. ^^A:^rs] 

OiS^tCl4, #6ift«=K2 9±(?3^|*«0t#3 
0<iCiT5itW»3fi:SL7t!Si£Sin[ff3 1 mm»-Mtfi^ 
3 0 «r^L-Ci^^gtt2,o c:<Z5Sm, JttSciaffi4 1 35»c> 

[0 0 5 6] ttz. m.x^^<r>mtnzx^xm»-Mm.i^ 

3 0■i^'^m■^i^l. COi^iPC J:o-C^3»:®Sl'»3 OOffi 
h7V-y^5'4 2tcJ: »5m%«i^Kff3 OSr-jeiaSt^ 
«:J«JjD$-*, c::oiil]DL;tm-ait«*Sitsffi^2 3-e-5-<^ 
3 (45^0^4 3 tS^IlK4 4 ^ZlE(r>m.S^lti^ 

^i^ait)^in.^o Ji-fc, f!riafi:e[iS4 3(cAtj$tL/c 
^m&4 4 iiztatt^ino 

[0 0 5 7] -^ur, m^mm4 4-ei4, JticiaK4 i 

^A*$tt/cIEOait»^ffl'(I-f-i:SiiiaS4 3i!j^hX^ 

Kc[6]itTiE<^-ijftl:^ffl^l-f-tai:t)'(g-^Vout tL-cas 
[0 0 5 8] ^ti5, ^Ilj±ii|ii[aS 3 6 3i-f>tb*?tL7t'(t 

l4^lJ^sl$tl■r</-^.7i-f>, ^^^n-tuvf-z oi-^TS.mz-r 

[0 0 5 9] ^^<75-5KtL555, ^^B:^[fi] (iS:^ 

50 (D^-tizM^ mmms.2 9 ±.<r>^»;m}i^3 (i<D±. 



11 

[0 0 6 0] ^LT, m^LizX^iz^ tKA^om 

[0 0 6 1 ]' LT^ 3 V h u-)UJ.— -y h-C(±, C 

[0 0 6 2] C c: t?, :^m.mm J: * St^aitfi^ffi^M 

2 1 {Ci5«/^-Cli. ISift^2 9±tr. 5li»tSei:<*:3 0 «r 
?g*1-*t*l3, Sfl?fe«irL^*:3 0<OT3E1SgtC!SaSfiT: 

-^3 0i?3SJrL-(it<^)^'fb*>e>?RA^<O»ftfi:4:^ai-rsc: 

-?-co::5-roit,iE5t»x^m-1-^,c: t^s-ei^., 
[0 0 6 3] ^tz. mmmm2 9±iz^m^mi^3 ot 
miSu^^i^s 1 1 i&mmii'h^mmizmifxMv:^ J: 
"jizmmmmLtzU)-^. mi^ixfzmM:^^-:^i^mz 

fiJfflL-c%^S^>*3 OisJrOfiSia^StfrS 1 S-nv/N- 

2l*lo^^3iiJC>ti)"t^,^»JgJi:'f^3 0 is i cr^SStS^*: 

3 1 o@M®a«r:;*c§ <-f t;6s-e|:. :Lith<r>m.m 
■filRH , RT ^r^^-attcfeiffitz.SlSLT^'fk^-tir'SC: i 
**-Ci:&t^{I, ^-<Of&m&i&2 9{l«^Offi^^3 
0, 3 1 «-®^L7t:*^P.. ^S'a^.Wo:)tmimz>Ztt^ 

[0 0 6 4] :$:3EiS^J(r±5i.>rii. %?^«SCfr 

3 0 t)SiS.Sec#:3 1 i:<73{aMg5.^(c J: oT. 
#3 0<^»i^W«:g:it-5.*^S*»T-, ^Oaft*v:^|6]t^ 

^ o 

[0 0 6 5] -^hKttz. m^-^\^^m^Wii . mu.t&. 

K#:3 1 O^gjLffiRT t@5gffiSi;3 SOSiitfflRB t«r 
[0 0 6 6] ti£oT. :*:|gJStfOH i5g^tt2rtS: 
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-e i . i V V > <o 4= -ecR^^ 2 f*i tcSf ^*ii>>:is l 

mz^tii^i,Zbi^-x^^^o 
[0 0 6 7] m6^Xirmnz:i^^mizi:i,B2 
<r>%mmi:^i-iz, :$:|aS^JO#Stli, #-<^*fe«S^^5 

'{>05i:i-^)o 

[0 0 6 8] m*. 5 1 l±;$:|IJStFiJtcJ:^ifgifS^S?:^ 

n.. SSSfl7i)««iai*^i'^^2 6fC^#ltf>a^SSSgt'fc 
5 1 Bt*-t,':tlJ. K^gP5 1 A, 5lB(0^(rii5fe 

t^m-A^hmmmiizmifxMu'^:^') -yv 5 2im&^fi 

■cv^^o 'tis. ttrfEll*«g|5 5 1 B 
20 (^^A:^r6]) WaEJtfiSt L.T±S«gP5 1 A J: "9 fc± 

•Mtc^JisL. mmsi^s 1 B±{ciif^i^<oiaaii«ig 
[0 0 6 9] 5 3\mf^Mm.ii^i:mL. m^?^^m.^5 

^SP5 1 AJitc^^^<^«5S.t4tt^S-7''J :x hQJ^iJt 
AOS$:S-f6]C^S5B^?*r. fr3^L7t|IS!;SST:^^3 0 

t If ^1 (r>^m-^m.^tzW3mmm v 7 v 

^4 2^wJ:■^rm5i^ffi^rftlJ^Sl•r*^ tfcj: (5. 
30 (faJAfi"*!3 2 4 ot:) ^-tcT^IR-r* J:d(-'tcT>/> 

[0 0 7 0] 54 li§&fiffiffC'ft: 5 3 <r>±.mM\Z^m.\^tz 
iSiaSiSL-frSr^L. miffiia^£tn:^^5 4 li^^aRT 

-r* i: iz. Htrffi±*«sp 5 1 A±tie^^<7?iSzatt# 

[0 0 7 1 ] 55 liaSffl^S^titt L,-C</5iaaffi«S^ 
ft^r^L. SiaS««®fiL'*5 5 fi1?ffiilJ^«S|5 5 1 B 

7''; V h epJSiJ* 7t li;^^-? ^ > ^^^o 

v^^o ^jaSlillt^et^S 5li|6|a.Slifu«:5 3 

J: »9 1 >igSi;ilRK ^*L^ ®A^^o-aE*tt- J:^, 

[0072] 56, 56, -liif&ifSS® 5 1 oa^lIOtr 

5 6 (i*fei!t^^g5 1 W*i:^r(fi]tc^5eWPB4-"t.o-C?iJ^$ 
*£i(S®^5 l<75»iro1l«-tJfSeim*^l':?'2 6 O^D 

50 (El^-ti-r) {r^iSl^ti.^, 
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[0 0 7 3] C<7?J:-ptz, <^lliS«aj(ci3lt-5*£iN5» 
=E5 1 imi^Ltzmi<D^tiimzXi,m-»ift^»2 2I,Z 

[0 0 7 4] c:oJ:^tcfli^S*t-&*IIJfe«aj(^|Si^aE» 

[0 0 7 5] BD*>> iffeift^S 1 ±0|6|SfcJgStfr 5 3 
L -C 7" 'j y ->'[HIS 3 3 ' ?> »±jjiES^ ffl-d-^ * ffl 
MS?imJ&4 4 fCtbiJ-f -So 

[0 0 7 6] ■y'jmmz 7' -eii. fgsgJi: 

#5 4 t@56S^3 8<73j£gL^ltJtRi-2.- tJwioT 

*^USUL^ Jt8J[lJS4 1 «r^L.-crO'(»-^«-jlif^l]ffi4 
4Ca*-t*o MS^lPlK4 4-Cli, 

vmmz T {&MMmA i) *>p><o-attt:s-|Si^ffl'(i-i- 

[0 0 7 7] ^tz. :if.m.mmz^^^x\t. ^-^j:mm 
s 5 1 ±i,z^»-Mm.i$. 5 3 , iSiaisst-ff 5 4 ±3 J: y^ias 

[0 0 7 8] iE^stnm^szi^b 5i:mmM^i- 

^mmSLU5 1 Bt, ^j»iSfit^J:5 3 tJ^SS^^f^S 4 
^:«S»^£;1--5.±^S|5 5 1 AtOKtC^V > 5 2 

i t i 19 ^ 0yx.(f^»JgfiT:# 5 3 <75»*sig.S 

[0 0 7 9] ^iriJ. «rl£^IIJSf«Jf li. J^SJgirCfrS 1 

(5 4) s-^»sfiL*3 0 (5 3) (ormmziiLmLx 

J&WuLfz-bK ^^m\i^MzWih-r. iSiS.gSt{f3 1 
(54) ^^Wt^m$-ZO (5 3) <0±a?t1iim)£tt$-^ 

[0 0 8 0] ttz. miE:&35iSta|-CI±. iSzaSfitfrS 1 
(5 4) i^?^,t^^i:><r>t\^Xi&^tzi>K 

^^^-E&c5r^ iSiasst'fts i (54) {riimttenun-^r 
5i»s^<*:3 0 (5 3) n^mza *)iim^i^z,fi&mm 

«2 9 (5 1 ) O.Si^r^ijffi u-CSKa«iit'*3 1 (5 4) 
*fl^?-t±* J: T H LT t J: v^o 
[0 0 8 1 ] $t>n, aiE^HiS^^J-eii, »itl:St*fr2 
2W^i^S|5 2 4 (C^lllL7tSi«*«$t2 3 «rnii^e2i*IH 
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^Jx.(fK^e2onffl!itc^>t«.iiiK^-->v^^ 

2 7(*lfCSi¥ESgi2 3 «:ijiEfiPSSgt3 5l?i:*tziElS: 

[0 0 8 2] $t5{c^/c. OTa^3liS€^J-eii. aEi^ffi 
^-^-iraiA-rsru •>->'[aIK3 3 (3 3' ) ^jSig 
fit#3 0 (5 3), iajKffi«m3 4 (iaffi*l««^{ii 
5 5), SitlS^ 2 3 ii i trijEfip^^fit 3 5 

Ljt*», *5&99i±c::tL{zsf5-f, iaSH«S«:3 4 (ia 

Sffi^SSt-ftS 5) , •5itl:PS««t3 5 t LTHseSSt 
10 $rffl>/^-cr'; v[i]K3 3 (3 3' ) ^rJK^LTt.J: 
>'^<. 
[0 0 8 3] 

flMigfit^f i 13 fc JSiaSfit-fr^'TSEffl i: o t i l± 
-t »3 iSSit^^^ ^ i: ^fc < . SgLfil*»;*ci < S^'-i" 
flgietit^t i: 19 t -haftiail i: * o t § liSlffiiaSfittf 

[0 0 8 4] S*^2 <7?5&|§-eii, S!ria!S£Set#«r% 

^.S'-^^hztizxy). m^i^^&i^x\i^mi,zx:hU 
^i^rnt. ^f^m^^iift-Lf^^mizx^i^mtiE. 

30 [0 0 8 5] ii^3S3 <??^ee-ci±, mm^izi^m^iT. 
x^xf:i>ii^\z]^tzii-^. ^%m.<,zn-ri>^n'mti-K 

^<x^< n.}^m.(r>mti:^^ <-i-^:^ti^x^. ^tti 

[0 0 8 6] m^^A (r>^mx\u ^-<D^m^m.±.i,z 
\,zii*). m^\t^^^iSL^(o».-i}^^i§m^^mz^m-r 

[0 0 8 7] 11^:5 5 0%|§-CI±. 5K*T.:S-f6]e^a^SS- 

X ^ i>-K^^^t^i,z\t. M^\tmi5]^(D^^3it^mx- 

50 -Ct^So 
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[0 0 8 8] ^hiZ. ii^:S6<73f&eg-ei4. 
<omB£11-§-t LTffi^j-rS- t*f-ei^>o -f-LT. 

^'Siz^niftzi^mi^Tmmmm-c^z,o 

[0 2] ^l^imBL±lzm^^ixt:^f^i&m:ii^^XXmU 

[1^4] ■mMi,zM-ti>mi&ts,m,^(D^^m^iti:^'rs^ 
ime] m2nmmmizx:&mm^^ifZMSL^i^t:^ 



16 



10 



20 



[0 7] «2«Ci^jafi«JHJ:«,^ft^eg^vjiti;^ffiSS(^l] 
[as] fie^fi^^ptCiSiBi^^^ijitSt^ffl^SirCR^^ 

[n 9 ] '^^mi iz X ^mmf^i^a a t/^^s^^ i 



5 1 mf^tms. 

5 3 ^at^SL* 
5 4 iSS.Jg^'ft: 
3 3' r •; vEK 

3 7' ru tyvEK (-aEixiS-ifii^a^s) 



[Ell] 




32 



[112 ] 
32 
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